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Introduction
Understanding the morphological structure of the feeding 
apparatus of lobsters can provide information on behavior, 
ingestion mechanisms, and dietary preferences which can be 
important not only for their management, but also the 
management of the resources upon which they depend.  This 
study describes the gross morphological structure of pereiopods
of 3 species of scyllarids:  Scyllarides aequinoctialis, S. latus, & S. 
nodifer and their use in feeding.
Methods
Scyllarides aequinoctialis and S. nodifer (48-75 mm CL) were 
collected off Long Key, Florida and S. latus (70-96 mm CL) were 
caught off the coast of Haifa, Israel. Pereiopods (R & L P.1 – P.5) 
were removed from all specimens, rinsed in distilled water, and 
prepared for Scanning Electron Microscopy. S. latus specimens 
were critical point dried with CO2 using a Denton DCP-1 Critical 
Point Dryer, sputter-coated at 30-sec intervals for a total of 3 min, 
and viewed on a Cambridge S90B SEM at an accelerating voltage 
of 15 kV.  S. aequinoctialis and S. nodifer specimens were 
examined on a Philips XL30 ESEM with EDAX Detector at an 
accelerating voltage of 10kV. 
Feeding behavior on bivalves was videotaped for S. 
aequinoctialis and recorded on a SONY DCR TRV-9. Video footage 
was analyzed using The Noldus Observer program, v. 4.0. 
Durations of behaviors within a behavioral category 
(investigative, manipulative, consumptive, grooming, rejection) 
were compared by 2-tailed, paired t-tests. Transitional 
probabilities from one behavioral category to another were 
determined to examine the temporal structure of feeding 
sequences and tested for independence via Chi-square testing. 
Feeding behavior on gastropods (limpets) was videotaped 
for S. latus (81-108 mm CW, n = 8) in individual aquaria tanks 
(40L) and recorded using an infrared CCD camera (Super Circuits 
model PC1771RHR08) digitized to a converter using video 
capture software (Gawker, v. 0.8.4). A goodness-of-fit test (G-
test) was used to assess manipulation and consumption of 
limpets over a 30-min time-frame. We also determined the 
maximum size limpet that lobsters of different sizes were capable 
of prying and opening. We made morphometric measurements 
of each limpet (length, width, and height) and calculated their 
total surface area for comparisons.
Results
Only 5 types were found on the pereiopods of these scyllarids: 
cuspidate (J1), conate (K1), simple (H1), miniature simple, & 
teazel (R1). Setae were arranged in uneven rows over all surfaces 
of the pereiopods except the distal “nail” of the dactyl (Figure 1).
Functional Morphology: Setal Types
Conate Setae
• pyramidal in shape, bear no setules, very 
short (<125µm)
• occur only as single units, not in pairs
• on ventral and dorsal surfaces of lateral edge of meral alate
carina of P.1 – P.4 in S. latus and S. nodifer
Cuspidate Setae
• Short (<150 µm) on ventral surface; 
towards medial edge of dorsal surface 
of all segments, and on both ventral 
and dorsal surfaces of alate carina of 
the merus of P.1–P.4
• Medium (150 – 300 µm) between medial 
& lateral edges of dorsal surface of 
propus, carpus, merus and ischium
• Long (>300 µm) towards lateral edge of 
ventral & dorsal surfaces and distal edge 
of dorsal surface of all segments; on dorsal ridges of all 
segments of P.3–P.5; on female P.5 in brush pad of dactyl.  In 
S. aequinoctialis only, on ventral and dorsal surface of lateral 
rim of meral alate carina of P.1–P.4
• Short, medium and long within dactyl tufts of P.3–P.5 
Simple Setae
• lack setules, long and slender, 
tapering towards distal tip
• appeared singly or in association 
with cuspidate setae on the dorsal 
and ventral surfaces of dactyl
• clumped or interspersed among 
cuspidate setae in brush pads on 
ventral surface of dactyl and propus
of female’s P.5 of female S. aequinoctialis and S. nodifer
• no simple setae were found in brush pads of female S. latus
Miniature Simple-like Setae
• covers cuticular surface of all pereiopods
• result in “fuzzy” appearance of some 
species of slipper lobsters, often referred 
to as “pubescence”
Teazel Setae
• have a smooth rounded tip and setules
on the shaft that are elongate and 
needle-like
• occurred singly, not in pairs
• in rows on dorsal and ventral surface of lateral edge of meral
alate carina in S. aequinoctialis only
Feeding Behavior
Behaviors occurred in bouts lasting rarely more than 1 min 
with the exception of probing bivalves with mouthparts, 
cutting of the adductor muscles to open the valves, and 
exopodite fanning. Overall time spent on each category of 
behavior differed:  investigative behavior was shorter in 
duration than either manipulative or grooming behavior (2-
tailed t-test, P<0.001), but did not differ in duration from 
consumptive behavior or rejection behavior.  Manipulative 
behavior was shorter in duration than either consumptive or 
grooming behavior (2-tailed t-test, P<0.01), but longer than 
rejection behavior (2-tailed t-test, P=0.005). Consumptive 
behavior was shorter in duration than grooming behavior (2-
tailed t-test, P=0.013), but did not differ from rejection 
behavior.  Grooming behavior did not differ in duration from 
rejection behavior.
Transitional probabilities of behavioral categories (Figure 3) 
were not independent of each other (2, df=16, p<0.001); 
thus, behavioral sequences were the result of behaviors that 
previously occurred.  With the exception of grooming and 
rejection behaviors, all behaviors feed back onto each other.  
Feeding behavior by S. latus entailed methodical prying and 
opening of each limpet by the first pair of dactyls, before 
flipping the limpet from the dorsal to ventral size (aided by 
the third pair of dactyls) for consumption. The average time 
for all lobsters to pry, flip, and open limpets averaged 10-12 
min. The time that animals spent opening prey was 
significantly longer (average = 5-6 min. vs. 3-4 min., P > 
0.05) than the time to pry, flip, and position prey for 
consumption. The maximum size of limpet different-sized 
lobsters were capable of opening is given in Figure 4.
Discussion
Setal diversity of Scyllarides aequinoctialis, S. latus, and S. 
nodifer is lower than that seen in nephropids and palinurids, 
which suggests that the 5 types of setae seen on the legs 
may have to function as both food manipulators and 
sensory structures. Interestingly, investigative behaviors of 
scyllarids include actions that allow for sampling of both the 
environment (via antennule flicking, leg waving, and 
walking) where the pereiopod setae could be used to both 
locate and initially assess food.  However, food is also 
assessed via antennule probing, something that is not seen 
in nephropids and palinurids, and this new behavior may be 
the result of the lower setal diversity seen on the 
pereiopods.  Feeding behavior on bivalves occurs quite 
rapidly and involves a great deal of grooming behaviors, 
perhaps to keep setal structures clear and functioning in a 
sensory fashion. As lobsters increase in size, their abilities to 
open larger prey also increases in a linear fashion.
Figure 1:  Setal pattern on 
legs; D=dactyl, P=propus, 
C=carpus, M=merus; 
I=ischium; AC=alate carina.
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Figure 3:  Several circuits are notable:
1) investigative => manipulative => consumptive => investigative; 
2) investigative => manipulative => grooming => investigative; 
3) investigative => manipulative => grooming => rejection => investigative;
4) investigative => manipulative => consumptive => rejection => investigative;
5) investigative => manipulative => consumptive => grooming => investigative 
Figure 4: Relationship between the maximum limpet size 
that could be opened (measured in surface area) with 
lobster size (measured in CW).
r2 = 0.943
n = 8
Figure 2:  Timing of behaviors associated with feeding 
on bivalves.
